Introduction
The design and synthesis of photochromic molecules is an area of intense research because of the widespread use in photonic device applications such as memory media and optical switches [1, 2] . Diarylethene derivatives are the most promising candidates for the application among various thermally irreversible photochromic materials considering the excellent thermal stability in both isomers, fatigue resistance, rapid response, and high reactivity in solid state [3] [4] [5] . Photoinduced anisotropy is referred as a polarized-light anisotropic change for isotropic materials or anisotropic materials. This characteristic can be applied to optical recording, picture managing and spatial light modulating, etc. To date, photo-induced anisotropy of some materials, such as photochromic glass, color crystal, and dye-polymer, was investigated extensively. The photo-induced anisotropy of photochromic pyrrylfulgide has also been reported by Yao [6] Scheme 1. Photochromism of diarylethene 1.Scheme 2. Synthetic route for the compound 1a.
Experimental
The diarylethene 1a of synthetic route is shown in Scheme 2. It was synthesized according to the similar procedure of Pu [7] et al.. Firstly, compound 4 and 6 was prepared by reacting compound 2 with 4-bromopyridine and 1-bromo-4-methoxybenzene in the presence of tetrakis(triphenylpho-sphine)palladium(0) and Na 2 CO 3 in THF for 16 h at 343 K. Secondly, under an argon gas atmosphere, compound 4 was dissolved in THF and n-butyl lithium hexane solution was added at 195K. Stirring was continued for 30 min at this low temperature; octafluorocyclopentene was added and the mixture was stirred for 2 h at this temperature. The reaction mixture was extracted with diethylether, dried with anhydrous MgSO 4 , filtered, and evaporated in vacuo, then purified by column chromatography to give compound 7 (2-methyl-5-(4-pyridine)-3-thienyl -perfluorocyclopenten) white solid. Finally, To a stirred THF solution of compounds 6 was slowly added a 2.5 mol/L n-BuLi/hexane solution at 195K under an argon atmosphere. After 30 min, compound 7 was added and the mixture was stirred for 2h at this temperature. The reaction mixture was extracted with diethylether, dried with anhydrous MgSO 4 , filtered, and evaporated in vacuo, then purified by column chromatography to give 1a reddish brown oil liquid in 30% yield. The structure of 1a was characterized by 1 H NMR. 
Result and Discussion

Photochromism of diarylethene
The unsymmetric diarylethene 1a exhibits good photochromic properties and can be toggled between its colorless ring-open and colored ring-closed forms by alternate irradiation with appropriate wavelengths of light. Figure. 1 shows the absorption spectral changes of 1a in hexane (C =2.0 × 10 -5 mol/L，Figure 1A) and in poly methyl methacrylate (PMMA) film (10% w/w, Figure 1B ) by photoirradiation. In hexane, as shown in figure 1A , diarylethene 1a has the absorption maximum at 296 nm (ε = 5.8 × 10 4 L mol -1 cm -1 ). Upon irradiation with 297 nm light, the colorless solution of 1a turned blue, in which absorption band was observed at 590 nm (ε = 1.97 × 10 4 L mol -1 cm -1 ). The Orange-red color is due to the closed ring form 1b.
The color disappeared by irradiation with visible light. Similar spectrum change of diarylethene 1a was observed in PMMA film ( Figure 1B ). Upon irradiation with 297 nm UV light, the colorless PMMA film turned blue with new broad absorption band centered at 604 nm for diarylethene 1a, which assigned to the open-ring isomer 1a changed to the closed-ring isomer 1b. The absorption maximum of 1a was longer than that in solvent, it can be ascribed to the stabilization of molecular arrangement in solid state [8] .The colored PMMA film can also return to colorless upon irradiation with appropriate wavelength visible light. The fluorescence intensity of diarylethene 1a decreased dramatically along with the photochromism from open-ring isomer to closed-ring isomer upon irradiation with 297 nm light in hexane. As shown in figure 3 , when irradiated by light of 297 nm, the photocyclization reaction was carried out and the fluorescent closed-ring form of the compound became week. The back irradiation by appropriate wavelength visible light the open-ring isomer 1a and recovered the original emission spectra. The phenomena are useful for application as the fluorescence switches [10, 11] . In conclusion, the diarylethene described here was synthesized and it showed good photochromic behavior both in solution and in PMMA amorphous film. In hexane, the open-ring isomer of diarylethene 1a exhibited relatively strong fluorescence intensity decreased along with the photochromism upon irradiation with 297 nm light and its closed-ring isomer showed almost no fluorescence.
